H52% 44 W RGRY L S
20242 H 16 H Power System Protection and Control

DOI: 10.19783/j.cnki.pspc.230838

AR LA ETURB R ER ORI

REE, £FR

(A ZABRE B EEERNEGARDRELEZ®RE (FERXFAUN ISR EFHARR), L7 100084)

A PP HERIE T I AR A R S A S HE R M B ARG, Ty TRE AP IAh SE IR 57 U )
TR, DUERMIR I P ARIRL A 9], B, TSR TTVE, RS T o R BRI A S A 4
TOUTF/ABE L GURR, SEBL 7R S A TAR Rm U SE il . LU0, IRIE B HERRHAE, IR 1 A
HARITERIEA ST B, J0 T 7 R S — T/ P A EL R R A< i )52 7 5 ) L0 . A RS 20 42 T OL B Pk
M, SCHL AN RIS 2R T R G A AT I PR AL, R N B E 7 HER . AL, iR T TR
THEM B R E M DR TR 22 S TE R B, AR BT ATk i SEPR R B T 2% .

XEIA: FHpLATiE; BARS: BRPHR &0 REMS

Black-box identification of a full operating condition impedance model of grid-tied converter
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Abstract: Impedance-based analysis has become an important choice for engineering for evaluating the risk of broadband
oscillation. This is because it adapts to the black-box system with unknown parameters or control structure of grid-tied
converters. In this paper, the grid-following three-phase two-level converter is taken as an example. First, using harmonic
linearization, the open/closed-loop theoretical full operating condition AC impedance model (IM) considering the DC
coupling is rigorously deduced. In particular, the model parameters and the high-order terms of operating points are fully
decoupled. Secondly, based on the features of the theoretical model, the basic principle of the black box identification
method is clarified, and the numbers of operating conditions for identifying a single frequency response of the
open/closed-loop IM is analyzed. Using the identified full operating condition IMs, rapid evaluation of the safe operation
area of the system under various short-circuit ratios is realized, and the accuracy is verified by time domain simulations.
In addition, the rationality and universality of the proposed method as well as its superiority over deep learning methods
are discussed. This provides a reference for the practical application of the impedance-based method.
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Fig. 1 Grid-connected converter
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